Summary.
Immunoperoxidase histochemical investigations on pig hypophysis show that CRF immunoreactive nerve terminals are distributed around the blood vessels in the posterior lobe, particularly in its proximal part adjacent to the intermediate lobe. CRF immunoreactive nerve fibers are also seen in the intermediate lobe.
The distribution of the CRF-containing nerve in the posterior lobe was found to be similar to that of the vasopressin-containing nerve terminals.
The functional significance of the presence of CRF-containing nerve fibers representing a new component of the hypothalamo-hypophyseal neurosecretory system is discussed.
Over the past ten years with the availability of radioimmunoassay and immunohistochemistry for chemically identified hypothalamic releasing hormones, the hypothalamic organization of the luteininzing hormone-releasing hormone (LHRH), somatostatin, and the thyrotropin-releasing hormone (TRH), of these neurons has been studied in detail. It is well known that these three releasing or inhibiting hormones are produced in the cell bodies of the several hypothalamic nuclei, transported via the axonal flow to the median eminence, and there released into the primary portal vessels in its external layer. In addition to their endings in the median eminence, a high concentration of LHRH, somatostatin, and TRH immunoreactivity has been found by radioimmunoassay in the posterior lobe of rats (JACKSON and REICHLIN, 1974; OLIVER et al., 1974; PATEL et al., 1977; LEPPALUOTO et al., 1978; RosslER et al., 1979) . By immunohistochemical methods, LHRH nerve fibers have been demonstrated in the posterior lobe of guinea pigs and rats (BARRY and DUBoIs, 1976) , monkeys (SILVERMAN and ZIMMERMAN, 1978; IBATA et al., 1979) , and the human fetus (BUGNON et al., 1978) . Somatostatin nerve fibers have been seen in the posterior lobe of rats (HoKFELT et al., 1975a) , guinea pigs (WEINDL and SOFRONIEW, 1978) , and dogs (KNIGGE et al., 1978) , and TRH nerve fibers have been observed in the rat posterior lobe (HoKFELT et al., 1975b) . The functional *Supported by a grant (No . 56440022) from the Ministry of Education, Science, and Culture, Japan significance of the existence of the releasing hormones in the posterior lobe is still unknown. On account of the success in purifying corticotropin-releasing factor (CRF) from ovine hypothalamus by VALE'S group (SPIESS et al., 1981; VALE et al., 1981) , a radioimmunoassay for CRF has been developed and high concentrations of CRF immunoreactivity have been measured in the posterior lobe of rats (HA5HIM0T0 et al., 1983) . In previous papers, we showed immunohistochemically that CRF-containing neuronal cell bodies were mainly present in the paraventricular and supraoptic nuclei, and that CRFcontaining nerve fibers were also found in the internal and external layers of the median eminence (KAWATA et al., 1982a, b; . The present paper describes the morphological evidence of the CRF nerve fibers in the posterior lobe of pigs, with special reference to the relationship between the nerve terminals of the CRF-containing neurons and those of oxytocin-and vasopressin-containing neurons.
MATERIALS AND METHODS

Tissue preparation
Two pigs (Sus scrof a), one male and one female, were used in this study. After decapitation, the brains were removed from the skull, and immersed in 4° o paraf ormaldehyde and 0.3°o picric acid fixative in phosphate buffer (0.1 M, pH 7.4) for one month at 4°C. Their pituitary glands were immersed in phosphate buffer containing 20°o sucrose for 3 days. Frozen serial sections of 20 pm thickness were prepared in a sagittal plane using a cryostat. These sections were separated into three groups by selecting every third section so that each container held sections from every part of the pituitary glands. The first group was stained with anti-CRF serum, the second with antivasopressin serum, and the third with anti-oxytocin serum. These sections were stocked in 0.3°o Triton X-100 phosphate buffered saline (phosphate buffer containing 0.9°o sodium chloride) in preparation for the immunohistochemical staining.
Immunohistochemical staining
The immunohistochemical staining procedure was performed on free floating sections. The frozen sections were incubated in 0.3°o H2O2 solution for 1 hr at room temperature in order to eliminate endogeneous peroxidase of the erythrocytes.
After washing, the sections were incubated in normal goat serum (1:50) for 2 hrs at room temperature, followed by incubation in anti-CRF serum or anti-vasopressin serum or anti-oxytocin serum (1:6000, 1:8000,1:8000 respectively) for 48 hrs at 4°C. Then the sections were again incubated in goat anti-rabbit IgG serum and peroxidase-antiperoxidase (PAP) complex for 2 hrs at room temperature.
The sections were made to react with 3, 3'-diaminobenzidine (DAB) containing 0.006°o H2O2 for 15 min at room temperature followed by mounting on chrome-alum gelatin coated glass slides, osmification, dehydration, clearance and coverslipping.
Some sections were counterstained with cresylviolett. The anti-vasopressin and anti-oxytocin sera were purchased from the Immuno Nuclear Corporation(USA).
Goat anti-rabbit IgG serum and PAP complex were obtained from the Miles Laboatory (USA) and the Dako Corporation (Denmark) respectively.
Production of the anti-CRF serum and specificity of the antisera Production of the anti-CRF serum, and specificity of the anti-vasopressin and antioxytocin sera and that of the anti-CRF serum have been described elsewhere (KAWATA and SANG, 1982; KAWATA et al. ,1982a; HASHIMOTO et al., 1983) .
RESULTS
In the present immunohistochemical study, we used anti-vasopressin serum which was raised from synthetic arginine-vasopressin. This arginine-vasopressin antiserum showed very high cross-reactivity with lysine-vasopressin, but no cross-reactivity with oxytocin.
The staining results of the nerve fibers in the posterior lobe are shown in Table 1 .
After incubation with the anti-CRF serum, CRF immunoreactive nerve fibers appeared as those with brown dots or beaded structures (Fig. 1) . Their diameter ranged f rome 1.5 to 3.5 pm. PAP-positive nerve terminals were concentrated in the proximal perimeter of the posterior lobe, especially that adjacent to the intemediate lobe. These immunoreactive nerve terminals were densely localized around the blood vessels in the proximal posterior lobe (Fig. 2) . At the center and distal parts of the posterior lobe, these nerve terminals were sparsely distributed.
Thin beaded immunoreactive nerve fibers protruded from the proximal part of the posterior lobe into the intermediate lobe, and branched out there in the intercellular spaces (Fig. 3) . CRF immunoreactlve nerve fibers and their terminals were absent in the anterior lobe.
A very high population of vasopressin immunoreactive nerve fibers and their terminals was found at the proximal part as well as at the central part of the posterior lobe (Fig. 4) . The diameter of the fiber varices measured 1.2-3.5 pm. They were aggregated around the blood vessels. A moderate number of vasopressin immunoreactive nerve fibers were observed to extend into the intermediate lobe from the proximal perimeter of the posterior lobe. In the intermediate lobe, the fibers ran between the endocrine cells and were distributed in the intercellular spaces. Vasopressin immunoreactive nerve fibers and their terminals were absent in the anterior lobe. Numerous oxytocin immunoreactive nerve fibers and terminals were seen in the central part and the distal perimeter of the posterior lobe (Fig. 5) . The highest concentration of nerve terminals was around the blood vessels in the central and distal Anti-CRF and anti-vasopressin sera diluted 1:6000 and 1:8000 with phosphate buffered saline containing 0.3% Triton X-100 were incubated with either CRF or lysine-vasopressin at the indicated final concentration for 24 hrs at 4° C and then used according to the standard immunohistological protocol.
parts of the posterior lobe. The diameter of the varices was 1.5-3.0 «m. In the intermediate and anterior lobes, oxytocin immunoreactive nerve fibers were not detectable. sent study, the existence of CRF-containing nerve fibers and their terminals is clearly shown in the posterior lobe of pigs. Moreover this distribution was found to be similar to that of the vasopressin-containing nerve fibers and their terminals. The other releasing hormones, LHRH, somatostatin, and TRH, the origin of which is present in several hypothalamic nuclei and several extrahypothalamic regions, have already been demonstrated immunohistochemically: LHRH immunoreactive nerve fibers were distributed in the proximal part of the posterior lobe adjacent to the intermediate lobe in monkeys (SILVERMAN and ZIMMERMAN, 1978; IBATA et al., 1979) and in guinea pigs and rats (BARRY and DuBOUIS, 1976) , somatostatin immunoreactive nerve fibers were observed throughout the posterior lobe of rats (HoKFELT et al., 1975a) and in the distal part of the posterior lobe of guinea pigs ( VAN LEEUWEN et al., 1979) , and TRH immunoreactive nerve fibers were scattered in the posterior lobe of rats, without preferential distribution (HOKFELT et al., 1975b) .
The presence of the releasing hormones in the posterior lobe indicates two possible functional roles. As with other neurohypophysial hormones, CRF may be released as a neurohormone into the systemic circulation with oxytocin and vasopressin. The other possibility is that the CRF immunoreactive nerve terminals may somehow interact with the secretion of the neurohypophysial hormones, particularly of vasopressin , on account of the similar distribution of CRF and vasopressin in the posterior lobe as well as in the producing sites (KAWATA et al., 1982b (KAWATA et al., , 1983 . Further research remains to be done on this subject.
The purpose of the present investigation was not to clarify the demonstration of the oxytocin-and vasopressin-containing nerve fibers in the posterior lobe, but to reconfirm the preferential distribution of oxytocin and vasopressin in pigs as already described in rats (VANDESANDE and DIERICKX, 1975) , and in guinea pigs ( VAN LEEUWEN et al., 1979) .
In conclusion, the presence of CRF-containing nerve fibers and their terminals in 
